Abstract Methylmercury (CH 3 Hg + ), a common environmental toxicant, has serious detrimental effects in numerous organ systems. We hypothesize that a significant physiological change, like pregnancy, can alter the disposition and accumulation of mercury. To test this hypothesis, pregnant and non-pregnant female Wistar rats were exposed orally to CH 3 Hg + . The amount of mercury in blood and total renal mass was significantly lower in pregnant rats than in non-pregnant rats. This finding may be due to expansion of plasma volume in pregnant rats and dilution of mercury, leading to lower levels of mercury in maternal blood and kidneys.
Introduction
Mercury is a unique, toxic metal found ubiquitously in the environment. Most humans are exposed to mercury through ingestion of contaminated fish. Atmospheric mercury settles into bodies of water and is biotransformed to CH 3 Hg + , which then bioaccumulates in many species of freshwater and saltwater fish. Humans who eat large quantities of contaminated fish are exposed to potentially toxic levels of mercury that may accumulate in the kidneys, brain, and blood. Fecal and urinary excretion is minimal without chelation therapy. Despite warnings from the U.S. Environmental Protection Agency (EPA), many women of childbearing age continue to ingest more than the recommended amount of fish [1] . Indeed, detectable levels of mercury have been found in blood of women across the USA [2, 3] . Interestingly, a study in Long Island, NY, found that even when fish consumption was at or below the current recommended amounts, mercury levels in blood were greater than those considered safe by the EPA [4] . Exposure to mercuric compounds continues to be a significant problem around the world. Therefore, it is important to understand how mercury is handled under different physiologic circumstances.
Pregnancy leads to numerous physiological changes in mothers and, as noted above, women continue to be exposed to mercury. Therefore, the purpose of the current study was to determine if pregnancy alters the disposition of CH 3 Hg + in maternal organs. In pregnant women, plasma volume increases by approximately~40% [5] . This volume expansion may alter hemodynamics and handling of toxicants such as mercury [6] . Following exposure, a large fraction of CH 3 Hg + is present in blood [7] and may be delivered readily to the placenta and fetus [8] [9] [10] [11] . Therefore, we hypothesized that pregnancy may lessen the accumulation of CH 3 Hg + in select maternal organs/tissues.
Materials and Methods
Adult Wistar rats were obtained from Mercer University School of Medicine vivarium. Rats were mated for 36 h and vaginal swabs were performed to confirm pregnancy. Throughout the experiment, rats were provided a standard laboratory diet (Tekland 6% rat diet, Envigo Laboratories) and water ad libitum. The animal protocol was approved by the Institutional Animal Care and Use Committee under the guidelines of the Guide for the Care and Use of Laboratory Animals as adopted by the National Institutes of Health.
Radioactive mercury ([ 203 Hg]) was made at the Missouri University Research Reactor as described previously [12, 13] . Subsequently, radioactive methylmercury (CH 3 [ 203 Hg]) was generated following a previously published protocol [8] as adapted from Rouleau and Block [14] .
Pregnant and non-pregnant female Wistar rats were exposed to three non-toxic doses of radioactive CH 3 ).
In each animal, the kidneys and blood were collected for determination of CH 3 [ 203 Hg] content [15] . Samples were counted in a Wallac Wizard 3 automatic gamma counter (Perkin Elmer, Boston, MA). All data were analyzed with a Student's t test using a p value of < 0.05. Each group of animals contained six rats. Data are expressed as mean ± SE.
Results and Discussion
Women of childbearing age continue to be exposed to mercury via seafood consumption despite EPA guidelines. Handling of mercury by pregnant women is of particular concern because of the risk of fetal exposure. Pregnancy leads to an increase in plasma volume in order to adequately supply nutrients to the placenta and fetus. We hypothesize that changes, such as an increase in blood volume, lead to significant differences in the maternal handling of mercury. Indeed, when pregnant and non-pregnant female rats were exposed orally to CH 3 Hg + , the renal burden of CH 3 Hg + in pregnant rats was significantly lower than that in corresponding non-pregnant rats (Fig. 1) . This difference could not be accounted for by urinary excretion of CH 3 Hg + , which was less than 1% of the administered dose in both, pregnant and non-pregnant rats. The amount of mercury in blood was also lower in pregnant females than in non-pregnant females (Fig. 2) . We suggest that as blood volume increases, the concentration of CH 3 Hg + in blood is decreased. Additionally, a fraction of the dose of CH 3 Hg + is delivered to and accumulates in the placenta (2.5 ± 0.9% administered dose) and fetal tissues (9.2 ± 1.7% administered dose). Although renal plasma flow and GFR are increased in pregnant women, the amount of CH 3 Hg + delivered to maternal organs via blood appears to be reduced. This reduction is likely a consequence of placental circulation and delivery of CH 3 Hg + and nutrients to the placenta and fetuses. While pregnancy may seem to reduce the risk of mercury accumulation in maternal organs and may be considered to be protective, pregnant women must first consider the risk of CH 3 Hg + exposure on the developing fetus. Ingestion of large quantities of fish during pregnancy may not lead to signs and symptoms of mercury intoxication in the mother, partly because of hematologic dilution of the dose of mercury. Interestingly, the concentration of mercury in cord blood has been shown to be greater than that in maternal blood [16] [17] [18] suggesting that the fetus may be exposed to greater concentrations of mercury than the mother. The possibility of mercury-induced fetal injury emphasizes the importance of studying and understanding the way mercury is handled in pregnant women. In summary, the current data indicate that the disposition of mercury differs in pregnant and nonpregnant females. These differences suggest that significant physiological or pathological changes may lead to alterations in the handling of mercuric ions within the body. 
